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TOM TAT

Hién trang 6 nhidm dau ¢ cac khu vuc ven bién da dat ra yéu cau cip thiét vé nghién ctiru va xu ly & nhidm moi
truong noi ddy. Nghién ctru da phan tich cic mau dat ven bién vinh Cam Ranh, Khanh Hoa nhim danh gia hién
trang méi truong dat va dac diém nhém vi khuan ban dia ¢ kha nang phan hity dau ¢ diéu kién nhidm man. Két
qua tir 5 mau dat dai dién 5 khu vyuc twong (tng CR2, CR3, CR4, CR5 va CR7 cho thdy, dac diém chung cua dit
khu vic khao sat c6 thanh phan co giéi nhe, ham lwong cap hat cat cao (89,360%), trong khi ham luong sét thap
(4,90%). Dat c6 phan @ng it chua va tir khdng man dén man nhe. Cac mau dat c6 ham luong chét hitu co, dam,
1an va kali & mirc nghéo dén trung binh; hop chat thom da vong va chlorobenzene trong ngudng cho phép. Tuy
nhién, chi sé téng hydrocarbon dau (TPH) dao dong lon tir 32,08 dén 3854,07 mg/kg, véi 4 khu vuc duoc xac
dinh & nhim déu, dic biét mau CR5 c6 mirc do nhiém cao gap gan 8 Ian gisi han cho phép (QCVN 03:2023/BTNMT).
Tir c4c mau dat thu tai 3 khu vuc tuong tmg CR3, CR4 va CR7 duoc danh gia 1a co 6 nhidm dau trong dat véi
ham lwong TPH trong khoang (500 — 600 mg/kg) da nudi ciy, 1am giau, phan lap, va dinh danh duoc 22 ching
vi khuén thugc v& 5 chi vi khuan Bacillus, Pseudomonas, Staphylococcus, Acinetobacter, va Niveispirillum. Két
qua nay cho thiy su da dang vi khuan trong cac mau dat nhiém dau tai viing ven bién Cam Ranh, Khanh Hoa, mé
ra tiém néng sir dung cac chung vi khuan nay cho cong tac xt Iy 6 nhiém dau trong tuong lai.

Tir khéa: Phan hiy dau, phan tich dat, vi khuan ban dia, vi khuan phan hay dau, vinh Cam Ranh.

MO DAU

Trong bdi canh bién ddi khi hau va sy gia tang tAn suat cac sw cb tran dau, viéc danh gia hién trang méi trwdng
d4t va tim kiém céc bién phap khéc phuc hiéu qua tré thanh yéu cdu c&p bach ddi véi cac khu vie ven bién. Vinh
Cam Ranh, Khanh Hoa la mét trong nhitng khu ve ven bién quan trong cta Viét Nam cling dang déi dién voi
nhirng thach thirc lién quan dén 6 nhiém dau mé (Nguyé&n Thi Kim Thanh, 2023).

DAu mé va cac san pham ti nhién liéu héa thach 1a ngudn nidng lwong quan trong dbi voi nén kinh té toan ciu,
nhwng viéc st dung va van chuyén chung mang dén nguy co lon cho mdi trvong. Sw cb tran dau gay 6 nhidm
d4t, lam thay ddi cAu tric va chivc nang cua hé sinh thai dat, anh huwéng dén strc khée con ngudi va dong thue
vat (Corwin et al., 2020; Gupta et al., 2019). Céc chi tiéu quan trac dd phi d&t bao gdm: dung trong, pHkci, thanh
phén co gii (cat; limon; sét), téng s6 mudi tan (TSMT) d6 dan dién (EC), _dung tich h&p thu (CEC), chét hivu co
tbng s6 OM (%), N (%), P20s (%), K20 (%) da duoc xac dinh cd sy thay ddi & céac khu vie sinh thai dac thu khac
nhau va cd xu hwdng tiém cén vé gia tri dinh dwéng nghéo dén trung binh trong dat cat ven bién (Ngo Trung
Diing, 2023; Nguyén Ngoc Bdo Chau, 2021; TCVN 9236-2:2012). Trong khi d6, kha ndng phuc hdi cta hé sinh
thai dat bi 6 nhiém dau phu thudc Ién vao dic diém cta nhém vi khudn ban dia c6 kha ndng phan hdy dau da
dwoc coéng bd (Van Hamme et al., 2003).

Nghién ctru vé& d3c diém va kha nang cla cac vi khun ban dia trong viéc phan hay dau la mot huong di tiém
nang trong viéc gidm thiéu tac déng cta 6 nhiém ddu (Van Hamme et al., 2003). Cac vi khuan nay c6 kha nang
chuyen héa cac hcyp chét hydrocarbon phtec tap thanh cac hop chét don gian, it doc hai hon. Tuy nhién, hiéu biét
v& nhém vi khuén nay tai khu viec ven bi&n vinh Cam Ranh, Khanh Hoa van con kha han ché.

Mét nghién ctu dwoc thwe hién giai doan 6/2022 — 6/2024 da xac dinh c6 6 nhiém dau trong d4t theo khu vire va
theo d6 sau tAng dat tai mot sd khu vue thudc ven bién vinh Cam Ranh, Khanh Hoa (Nguyén Thi Kim Thanh, 2023).
Qua nghién ctru khao sat, thu thap théng tin va két qua phan tich thanh phan téng hydrocarbon dau (TPH) trong
84 mau dét thu tai 21 diém theo 4 tAng dd sau ctia phau dién dat (0 - 30 cm, 30 - 60 cm, 60 - 90 cm, 90 - 120 cm)
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tai day da xac dinh dwoc 5 khu ve c6 mirc d6 6 nhiém diu khac nhau (D liéu chwa dwoc cong bd). Muc tiéu
cta nghién ctru nay 1a danh gia hién trang méi trwérng dat ven bién vinh Cam Ranh bi nhidm dau va xac dinh dic
diém cta nhém vi khuén ban dia c6 khd nang phan hiy dau. Két qua nghién ctu khéng chi cung cép céi nhin
tbng quan vé& mc do 6 nhidm moi trwdng d4t ma con mé ra kha nang (rng dung cac vi khuén ban dia trong cong
tac khéc phuc va xt Iy 6 nhiém dau. Qua dé, gép phan bao vé va phat trién bén virtng méi trwéng ven bién, déng
thdi nang cao nang lwc quan ly va ing pho véi cac sy cd méi trudng.

NGUYEN LIEU VA PHUONG PHAP

Vat liéu nghién ciru

Duwa trén cac thong tin khao sat va cac nghién ctru tham do ctia nhém nghién ciu, téng sé 15 mau dét duoc thu
nhan tai 5 khu vie cd ki hiéu CR2, CR3, CR4, CR5 va CR7 thudc ven bién Vinh Cam Ranh, Khanh Hoa (nam
trén dia phan thanh pho Cam Ranh va huyén Cam Lam). Khu vuc nghién ctru ¢6 do cao trung binh la 4,64 m so
v&i muwc nwdc bién va khoang cach t&éi mép bo bién trung binh 306 m. Nghién ctru dwoc thwe hién trong thoi
gian tir 9/2023 — 6/2024.

Phwong phap nghién ciru
Phwong phdp khéo sét, 1dy mau ngoai thwe dia

Dwa trén két qua nghién clru thdm do vé mirc d6 6 nhiém dau trong dat cia nhém nghién clru trwdc d6 (D6 Thi
Tuyén, 2023; Nguyén Thi Kim Thanh, 2023), tién hanh xay dwng hé théng 15 diém lay mau dat tai 5 khu vuc
thudc cung hé sinh thai ven bién ban dao Cam Ranh (3 diém/khu vwc). Tai mbi diém, tién hanh dao 1 phau dién
dé4t t&i d6 sau 120 cm va ldy mau dat theo phwong phap 14y mau hén hop, 1 mau hén hop gdm 4 mau don dugc
thu & cac d6 sau 0 - 30 cm, 30 - 60 cm, 60 - 90 cm, 90 - 120 cm. Cac mau hdn hop trén dwoc sir dung dé phan
lap va dinh danh céac ching vi khuan phan hay dau. Déi véi phan tich tinh chét vat Iy, hoa hoc va chi tiéu chét 6
nhiém trong dat st dung cac mau dai dién theo khu virc. Theo d6, ct¢ mdi 3 mau hén hop thudc 1 khu vwe duwoc
trén déu véi nhau dé thu dwoc 1 mau dai dién cho khu vic dai dién va co ki hiéu mau twong rng CR2, CR3,
CR4, CR5 va CR7. Cac mau déat sau khi thu thap dwoc ghi chi, bdo quén trong tdi nilon va van chuyén vé phong thi
nghiém d& phan tich cac chi tiéu chat lwong méi trwdng (Theo hwéng dan cla théng tw sb: 60/2015/TT-BTNMT).

Phwong phap phan tich méau dat

Céc mu dat duoc phan tich ap dung theo cac tiéu chudn Viét Nam va cac tiéu chuan nganh chi tiét theo Bang 1.
Cac mau dat duoc phan tich tai Phong thi nghiém Phan vién Cong nghé sinh hoc, Trung tam Nhiét d&i Viét -
Nga, dong th&i dwoc glri phan tich danh gia & don vi danh gia doc lap.

Bang 1. Chi tiéu va phwong phap phan tich danh gia mau mai trwong dat

TT Chi tiéu phan tich Phwong phap phan tich TT Chi tiéu phan tich Phwong phap phan tich
I Nhém chitiéu tinh chét vat ly cta dat Il Nhém chitiéu chat 6 nhiém trong déat
1 Thanh phan co gidi TCVN 8567:2010 1 Ham lwgng chét thom da vong EPA 8270C; EPA 8100
z PAHSs, clobenzen...
2 Dbdam TCVN 6648:2000
3 Do xdp TCVN 11399:2016 2 Téng hydrocacbon dau US EPA method 4030

Nhém chi tiéu tinh chat hoa hoc cha dat

1 pH (pHxkcy) TCVN 5979:2007 6 Nito tdng s TCN 6498-1999

2 Tbng sb muébi tan TCVN 12615:2019 7  Phospho téng sé TCVN 8940:2011
3 D6 dan dién TCVN 6650:2000 8  Lwu huynh tdng sb TCVN 7371 : 2004
4 Dung tich hap thu d&t TCVN 8568:2010 9 Kaliténg sb TCVN 8660:2011
5 Chéthrucotdngsé  TCVN 6644:2000

DPanh gia m&c dd 6 nhidm dau trong dat 4p dung theo quy chudn ky thuat quéc gia v& chat lwgng dat QCVN
03:2023/BTNMT quy dinh gi¢i han t6i da ham lwong ctia mot sb thong sb trong dat phi hop véi muc dich st
dung. C&n c&r muc dich st dung, khu vc nghién ctru dwoc xép vao nhém loai 1, gia tri gi¢i han téi da ham
lwong cua tdng hydrocarbon diu (TPH) 1a 500 mg/kg.

Phwong phdp phén lap céc chdng vi khudn phan hay déu

Nubi cay, lam giau, phan Iap va tuyén chon cac ching vi khuan phan hdy diu trén méi trwérng mubi khoang
GOST 9023-74 ¢6 bb sung 5% hdn hop dau thd pha trong DO (ty 1& 5:95, v/v), 15%0 NaCl theo phuong phéap da
dwoc mo ta (B Thi Tuyén, 2023; Nguyén Thi Kim Thanh, 2023). Sau khi cy truyén lam giau 3 |an, dich nudi cay
& lan lam giau ther 3 dwoc phan Iap trén méi trwéng dia thach MPA & 30°C trong 24 gid.
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Phwong phdp dinh danh cac chdng vi khudn phan hdy déu

DNA tdng sb cla vi khuan dwoc tach chiét bang cach st dung b kit ZR Fungal/Bacterial DNA MiniPrepTM Kit
(Zymo Research, UK) theo hwéng dan cla nha san xuét. Trinh tw gen 16S rRNA dwoc khuéch dai bang phan
&ng PCR st dung c&p méi 27F va 1492R. Trinh tw cac doan gene 16S rRNA dwoc tinh sach va g dén cong ty
First BASE Laboratories Sdn. Bhd. (Malaysia) d& giai trinh tw. Phdn mém BioEdit 7.2 dwoc si dung dé kiém tra
trinh tw gen hai chiéu, két qua cdn chinh dwoc so sanh véi cac gen tham chiéu trén ngan hang co sé& div liéu
GenBank.

Phwong phéap xwrly sé liéu

Két qua nghién ciru dugc x&r ly theo phwong phap théng ké sinh hoc trén phan mém Microsoft Excel 2010
(Microsoft Corporation, Redmond, WA, USA).

KET QUA VA THAO LUAN

Tinh chéat vat ly co ban cha dat tai khu ve ven bién Vinh Cam Ranh, Khanh Hoa

Két qua phan tich & Bang 2 va Hinh 1 cho thay ty 1& cAp hat chiém 90,264% (dao déng 86,1- 93,18%), cap hat
limon 5,857% (dao déng 4,3- 9,3%) vr§1 cép hat sét 4,177% (dao dong 1,3- 8,6%). Trong khi d6, dd x6p cuia cac
mau dat dao dong tir 35,94% (CR7) dén 51,57% (CR5), v&i gia tri trung binh 1a 43,046% + 6,538%. Can c bang
phan loai dat theo thanh phan co gig¢i clia FAO-UNESCO dang tam giac déu cho thay dat tai khu vyrc Vinh Cam Ranh
c6 thanh phan co gidi nhe, chl yéu la dat cat pha va dat cat. Bat co do xop cao cho thay dat c6 kha nang tham
nwéce va lwu thdng khi tot do cac hat cat Ion hon va khdng sap xép chat ché nhw hat sét (TCVN 6857 : 2001).

Bang 2. Mét sé tinh chét vat ly ctia 5 mau dat thu tai Cam Ranh, Khanh Hoa

TT Ky hiéu mau dat Thanh phan co gi&i (%) Do x6p (%) Loai dat
Cat Limon Sét
1. CR2 92,86 5,8 1,34 42,3 DAt cét
2. CR3 87,6 4,3 8,1 47,56 DAt cét pha
3. CR4 86,1 5,3 8,6 37,86 DAt cét pha
4, CR5 90,84 5,0 5,16 51,57 DAt cét pha
5. CR7 89,4 9,3 1,3 35,94 DAt cét pha
6. Trung binh 89,360 + 2,654 5,940 + 1,955 4,90 £3,522 43,046 + 6,538
(TB £ SD)
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Hinh 1. B4 thi biéu dién ti |é thanh phan cap hat ctia 5 mau dat (A) va hinh anh cac mau dat
thu tai Cam Ranh, Khanh Hoa (B)
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Tinh chat hod hoc cia mot sé mau dat tai khu vwe Vinh Cam Ranh, Khanh Hoa
Do chua, téng muéi tan, d6 dan dién va dung tich hdp thu caa dat

Két qua phan tich cac chi tiéu hoa hoc pHka, TSMT, EC, CEC dwoc trinh bay trong Bang 3. T cac chi sb EC va
TSMT c6 thé danh gia dd6 man cla dat trong khu vye vinh Cam Ranh, Khanh Hoa (Corwin et al., 2020; Gupta et
al., 2019).

Bang 3. Do pH, tdng muébi tan, d6 dan dién va dung tich hap thu ctia 5 mau dat thu tai Cam Ranh, Khanh Hoa

TT Ky hiéu mau dat pHka TSMT (%) (EC, ps/cm) CEC (meq/100g)
1 CR2 6,17 0,129 384 2,12

2 CR3 7,36 0,268 433 4,28

3 CR4 7,84 0,272 532 2

4. CR5 7,09 0,297 497 1,81

5 CR7 6,17 0,237 227 1,52

6 Trung binh (TB £ SD) 6,926 + 0,741 0,241 + 0,066 414,6 £ 119,42 2,346 + 1,105

D6 pH (pHxkci): DAt cat ven bién tai khu vc nghién ctru c6 pH tir 6,17 dén 7,87, trung binh 1 6,926 + 0,741, phan
I&n it chua. Mau CR2 va CRY cd pH axit (6,17), trong khi cac mau CR3, CR4 va CR5 c6 pH tir trung tinh dén
kiem nhe (7,09 - 7,84).

Ham Iwong Téng mudi tan (TSMT): Dao déng tir 0,129% dén 0,297%, trung binh la 0,241% + 0,066%, cho thay
d4t khdng man hodc man nhe. Mau CR2 c6 TSMT th&p nhét (0,129%) va CR5 cao nhét (0,297%). Mau CR2 va
CRY7 thudc loai d&t man nhe (<0,2%), con CR3, CR4 va CR5 thudc loai d4t co6 dd man trung binh (0,2% - 0,4%)
(Corwin et al., 2020; Gupta et al., 2019).

B¢ dan dign (EC): Dao dong tir 227 ps/cm dén 532 ps/cm, trung binh 12 414,6 + 119,42 ps/cm, nam trong
ngudng khéng man hoac man nhe. Theo cac ngwéng thong thwong trong néng nghiép, dat cé dé dan dién dwoi
2000 ps/cm duwoc coi la khdng man hoac man nhe (Corwin et al., 2020; Gupta et al., 2019).

Dung tich hdp thu (CEC): Dao déng tr 1,52 meq/100g dén 4,28 meq/100g, trung binh 2,346 + 1,105 meq/100g.
D6 léch chuan kha cao so véi gia tri trung binh cho thay c6 sy bién thién I&n v& CEC gira cAc mau dat. Didu nay
c6 thé phan anh s khac biét vé& thanh phan khoang chét, cAu tric hat d4t va ham lwong chét hivu co gitva cac
mau. Mau d&t CR3 c6 dung tich h&p thu cao nhét (4,28 meq/100g), cho thdy kha nang phan phéi va gil lai
dwdng chét tét hon, tao diéu kién thuan loi cho cay tréng va cai thién chét lwong dat (TCVN 9236-2:2012).

Nhin chung, khu viwc d4t & Cam Ranh, Khanh Hoa c6 sw da dang vé tinh chat héa hoc. DAt tai day cé pH tir axit
nhe dén kiém nhe, ham lwong tbng mudi tan & mic thap, d6 dan dién va dung tich hap thu cling cé sy bién dong
dang ké gitva cac mau dat. D4t tai khu vire ven bién chiju anh hwéng ctia xam nhap man nén dé méan cao hon cac
khu vwc khac trong dét lién. DAt khu vuc khdo sat cd TSMT dao dong tir 0,129 - 0,297%, thudc loai dét khong
man dén méan nhe. Trong d6, mau CRS5 thu thap & khu vwc dat sat bo bién, d6 cao so véi mue nwéc bién ciing
th&p nhat nén chiu &nh huo’ng manh clia nwéc bién va cé6 TSMT cao hon. Theo nghién clru cua 'Ng6 Trung Diing
(2023) cung chi ra, cac vung clra sbng, ven bién co dé nhay cam cao do anh hudéng truc tiép tr moi truong
nwéc, vi vay dat tai cac khu vuc nay dé bi bién ddi Ién vé tinh chét vat Iy va hoa hoc (Ng6 Trung Diing, 2023).

Ham lwong cac chét téng sé

Két qua phan tich cac chét tdng s va ty 1& C/N trong dét dwoc trinh bay & Bang 3.2. Nhin chung, tAng d4t & do
sau tlr 0 — 120 cm & khu vire ven bién Cam Ranh, Khanh Hoa cé ham lwong cacbon hiru co (OM) tdng sé & mirc
nghéo dén trung binh, dao dong ttr 0,19 - 1,62%. Trong d6, mét s6 mAu dat CR3, CR4 va CR5 c6 ham lvgng OM
cao hon cac mau con lai. Day cling la nhivng mau dugc Iy dwdi tham thye vét 1a cay c6 va cay bui phat trién
nén c6 kha nang cung cp nhiéu xac hiru co cho dat. _Riéng méau CR2 ham lwong cacbon tong sb & mirc thap
0,19%, nguyé&n nhan cé thé do diém thu mau CR2 ndm trén khu vuc cdn céat, thanh phan c&p hat cat lén t&i
92,86%, khong cé tham thwc vat phét trién nén kha nang tich luj cacbon trong dét cat khdng cao va twong rng
ham lwong cacbon hitu co tdng sé cling & mirc nghéo.

So sénh véi tiéu chuan céc tiéu chuan quéc gia theo TCVN 7373:2004, TCVN 7474:2004, TCVN 7375:2005 va
Cam nang nganh Lam nghiép (2006) cho thy dat khu vwc nay |a loai dat cat ven bién, thanh phan céc chét dinh
duéng nam trong gi¢i han tir nghéo tdi trung binh va can dwoc cai tao dé ting cwdng chat lwong dat. Theo do,
cac mau dat cat ven bién tai khu vwc nay co thé chia thanh 2 nhém chinh: Nhém c6 ham lwong hivu co trung
binh (OC 1,0 - 2,0%) gdm dét cat pha thit & khu vuwc CR3, CR4 va CR5. Nhém ¢6 ham lwgng hiru co thdp (OC
0,19 - 0,85%) gdm dat cat & khu viec CR2 va CRY7.
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Hinh 2. D4 thi biéu dién ham lwong cac chét téng sé trong 5 mau dat thu tai Cam Ranh, Khanh Hoa
Ham Iwong cac hop chéat hydrocacbon cé ngudn géc dau mé trong dat

Ket qua phan tich trén Bang 4 va Hinh 3 cho thay, ham lwong cac hop chat thom da vong va chlorobenzene déu
nam trong ngwdng cho phép. Thanh phan PAHs c6 ham lvong twong déi thép, trung binh cac mau dat 0,052
mg/kg, dao déng trong khoang tir 0,016 - 0,076 mg/kg, thap hon so v&i giGi han cho phép trong dét 1a 0,08
mg/kg. PAHs la hop chét wa béo, do tan trong nwéc kém, nén nong d6 cta PAHSs trong méi treéng thuong thap,
€O xu hwong két hop v6&i cac vat chét lo Irng trong nwéc va l&ng dong xuong moi trwdng dét, trdm tich. Nguon
gdc phat sinh PAHs trong méi trwéng chi yéu do xéng dau (nhw tran dau, thdo 1ap vat liéu...) va qua trinh dét
chay (nhw dét chay nhién liéu, chay rirng...). Pham Thi Kha (2015) da xac dinh ham lwong 8 céu tlr PAHSs trong
tram tich dam Thi Nai dao dong tir 0,003 mg/kg dén 0,113 mg/kg kho, thdp hon gia tri giéi han theo quy chuan ky
thuat quoc gia vé chat lwong trdm tich (QCVN 43:2010/BTNMT). Bdng thdi cling xac dinh cac PAHs dam Thj Nai
¢6 ngudn gdc chu yéu tlr xang dau (Pham Thi Kha, 2015).

Bang 4. Hop chéat thom da vong, chlorobenzen va téng hydrocachon dau trong 5 mau dét thu tai Cam Ranh, Khanh Hoa

TT  Chitiéu phan tich Két qua danh gia 6 nhiém (mg/kg) Trung binh Gia tri giéi han téi da
(TB £ SD) ham lwong trong dat (mg/kg)

CR2 CR3 CR4 CR5 CR7

1 Hop chatthom daveng 0,016 0,076 0,065 0,048 0,053 0,052+ 0,023 0,08
(PAHS) (QCVN 43:2012/BTNMT)
2 Chlorobenzen 0,052 0,092 0087 0,098 0,084 0,083 0,018 0,51
(QCVN 03:2023/BTNMT)
3 Téng hydrocachon dau 32,08 500,26 510,42 3.754,07 603,00 1079,965+1511,358 500
(TPH) (QCVN 03:2023/BTNMT)
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Hinh 3. D6 thj biéu dién ham lweng thanh phan téng hydrocacbon dau (TPH) trong 5 mau déat thu tai Cam Ranh, Khanh Hoa
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DPang chu y, thanh phan diu téng sb trong cac mau d4t thu thap c6 sw dao dong I6n theo céac vi tri phau dién
khac nhau va theo sy phan tAng dé sau cua ciing mét phau dién dat. Néu tinh gia tri trung binh theo khu vuc,
ham lwong TPH trong cac méau theo khu vwe dao ddng trong khoang 32,08 - 3854,07 mg/kg. Trong d6 cé 4 mau
CR3, CR4, CR5, CR7 xac nhan c6 gia tri ham lwgng TPH > 500 mg/kg, vwot ngwdng gia tri tdi da ham lwong cda
théng s6 TPH trong dat theo Quy chuén k§ thuat quéc gia vé& chét lwgng dat thudéc nhém loai 1 (theo QCVN
03:2023/BTNMT). D&c biét, mau dét thu tai khu vire CRS cho thdy mirc d6 6 nhiém dau cao nhét, thé hign & ham
lvong dau dat 3854,07 mg/kg, cao gap hon gan 8 Ian gia tri gi¢i han 500 mg/kg theo Quy chuén ky thuat quéc
gia vé gIO’I han cho phép ctia mét sé chat 6 nhlem trong dat (QCVN 03:2023/BTNMT). Nhw vay, cac vj tri khac
nhau cta khu vuwc Cam Ranh c6 thanh phan cAu tric dét, tinh chat vat ly va hoa hoc ciing nhu mirc d6 6 nhiém
céac thanh phan hydrocarbon diu mé khac nhau.

Nhin chung, dét tai khu vec nghién cu c6 thanh phan co gidi nhe, ham lwong cip hat cat cao, trung binh
89,360%, trong khi ham lwong sét thap, trung binh 4,90%. DAt c6 phan (ng it chua; dt khdng man dén mén nhe.
Thanh phan cac chét tdng sbé trong dat & mic nghéo dén trung binh, mét sé khu vuc bj 6 nhiém dau cao, can c6
phwong huéng nghién ciru tng dung x@ ly cling nhw chu trong &p dung cac bién phap cai tao dét thich hop.

Phan lap va xac dinh nhém vi khuan phan huay hydrocacbon dau trong d4t cat ven bién tai khu vc Vinh
Cam Ranh, Khanh Hoa

Céc nghién cru v& quan x4 vi sinh vat ban diu trong méi trwrng dat 6 nhidm diu mang y nghia quan trong trong
viéc danh gia mirc d6 6 nhidm va tidm nang (ng dung x& ly bdng phan hdy sinh hoc. Theo nghién cliru cla
Hamme va ddng tac gia (2003), vi khudn 1& nhém da dang nhat trong quan xa vi sinh vat c6 kha néng phan hady
dau (Van Hamme et al., 2003). Kha ndng phan hay hydrocacbon diu cla cac ching vi khuan & diéu kién nhiém
mén la yéu tb quan trong dinh hinh sy phat trién cta hé sinh thai khu vwc dat cat ven bién bj & nhiém dau. Hinh 4
biéu dién két qua phan lap va dinh danh 22 chdng vi khuén tlr cac mau d4t CR3, CR4 va CR7 thu tai 3 khu vuc
c6 két qua danh gia 6 nhiém dau trong dat v&i ham lwong TPH trong khoang (500 — 600 mg/kg). Két qua phén
lap va dinh danh cac chuiing vi khuén & cac khu vec CR2, CR5 dwoc trinh bay trong mét cdng bé khac cta nhém
nghién ctru.
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Hinh 4. D4 thi biéu dién sw c6 mat cta cac chi vi khuan trong cac mau dét thu tai 3 khu vwee CR3, CR4 va CR7

Dé phan 1ap tuyén chon cac ching vi khuan don co kha nang phan hiy hydrocachon dau mé trong diéu kién
nhiém man phu hop cho tng dung xt ly dau, cac mau dat dwoc nubi cdy lam glau theo phwong phap da duoc
mé ta. Sau cac lan nu0| cly lam giau, mau sic va d6 duc ctia mdi trudng thay déi rd rét so v&i mau ban dau,
khong con I&p dau ndi trén bé mat, trén thanh binh c6 xuét hién cac vét sinh khéi té bao. T 9 mau dat hén hop
thu tai 9 phau dién twong ng thudc 3 khu vuc CR3, CR4 va CR7 da phan lap téng sb 22 chung vi khuan. Két
qué dinh danh dwa trén giéi trinh tw gen 16S rRNA thu dwgc cac ching vi khuan thudc vé 5 chi vi khudn bao
gom: Bacillus, Pseudomonas, Staphylococcus, Acinetobacter, va Niveispirillum. Trong do, Bacillus 1a chi vi khuan
phd bién nhét trong cac mau dat nhiém dau, xuét hién & tit ca cac mau va co tdng sb lvong cao nhét (14 chang).
Hai chi Pseudomonas va Staphylococcus ciing xuét hién trong cac mau dat nhwng véi sé lwong it hon. Ba chi
Acinetobacter, Serratia va Niveispirillum chi xuat hién trong mét mau dat duy nhéat va véi sé lwong thap (1 ching).
DPang cha y 13 cac dai dién thudc 4 chi vi khudn thu dwoc trong nghién ctru nay da dwoc cong bd kha nang phan
hay céac thanh phan hydrocacbon ngudn gbc dau mé tir nhidu hé sinh thai da dang bao gdm ca moi truong nude
man va nwéc ngot (D6 Thi Tuyén, 2023; Nguyé&n Thi Kim Thanh, 2023; Van Hamme et al., 2003). Diéu nay cho
thdy sy da dang cla cac chi vi khuan trong cac mau dat nhiém dau thu tai khu vic ven b|en Cam Ranh, Khanh
Hoa, v&i Bacillus 1& chi vi khuan chiém wu thé. K&t qud nay phu hop véi cac nghién ctru cho thay vi khuén hinh
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thanh bao tt rat quan trong trong qua trinh phan hay dau. Day Ia chi vi khuin da dwoc bao céo c6 kha nang thich
nghi tét trong cac méi trwéng nghéo dinh duéng, cé kha nang st dung da dang rét nhiéu ngudn cacbon co chét
kh&c nhau, trong d6 cé hydrocarbon ddu mé. Tuy nhién, d& dinh hwéng ng dung céac chang vi khuén nay trong
xt Iy 6 nhiém dau trong dt nhidm man can trién khai cac nghién cru trong phong thi nghiém va & quy mo pilot
dé 1am co s& danh gia hiéu qua phan hly dau trong diéu kién thuc té.

KET LUAN

Déc diém chung ctia dat khu vwc dat ven bién Vinh Cam Ranh [a c6 thanh phan co gi¢i nhe, ham lwgng cép hat
céat cao (89,360%), ham lwong sét thap (4,90%). D4t c6 phan (ng it chua; dat khdng man dén man nhe. Thanh
phan céac chét tdng sb trong dat & mirc nghéo dén trung binh nén can chi trong ap dung cac bién phép cai tao
dét thich hop. Cac hop chét thom da vong va chlorobenzene trong ngwéng cho phép. Tuy nhién cé 4/5 mau dat
ttr cac khu vuc twong ng, CR3, CR4, CR5, CR7 c6 ham lwgng TPH > 500 mg/kg va dwoc xac dinh la vuot
ngwdng chat 6 nhiém trong d4t dbi véi nhém dét loai 1 theo QCVN 03:2023/BTNMT. Tlr cac mau dat CR3, CR4
va CR7 thu tai 3 khu vic ¢6 ham lwgng TPH trong khoang 500 — 600 mg/kg da phan 1ap va dinh danh dwoc 22
chang vi khuén thuéc vé 5 chi Bacillus, Pseudomonas, Staphylococcus, Acinetobacter, va Niveispirillum. Trong
d6 Bacillus 1a chi vi khuan chiém wu thé va dwoc xac dinh |a cé tiém ndng &ng dung Xt ly 6 nhiém dau trong diéu
kién thyc te.

Loi cdm on: Nghién ciru nay diroc tai tro béi dé tai cap Trung tam nhiér doi Viét - Nga, ma sé: SH.P1.04/23.
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ASSESSMENT OF SOIL ENVIRONMENTAL STATUS AND CHARACTERISTICS
OF INDIGENOUS BACTERIAL GROUPS CAPABLE OF OIL DEGRADATION
IN OIL-CONTAMINATED SOILS ON THE COAST OF CAM RANH BAY, KHANH HOA

Do Thi Tuyen™®, Nguyen Kim Thuy®, Tran Thi Thanh Thuy", Nguyen Thi Kim Thanh?, .
Dinh Thi Thu Trang®, Trinh Ngoc Hoang?, Nguyen Thi Thanh Loi**, Phi Quyet Tien®*, Ngo Cao Cuong*

Joint Vietnamese - Russia Tropical Science and Technology Research Center
%Institute of Biotechnology, Vietham Academy of Science and Technology
*Thai Nguyen University of Sciences

“Graduate University of Science and Technology - Vietham Academy of Science and Technology, Hanoi

SUMMARY

The current state of oil pollution in coastal areas has necessitated urgent research and remediation efforts for
environmental pollution. The study analyzed soil samples from Cam Ranh Bay, Khanh Hoa, to assess the current
soil environmental status and the characteristics of indigenous bacteria capable of degrading oil under slightly
saline conditions. The analysis of 5 soil samples from 5 corresponding areas (CR2, CR3, CR4, CR5, CRY7)
showed that the common characteristics of the surveyed soils include a light mechanical composition with a high
sand content (89.36%), while the clay content is low (4.9%). The soils exhibited slightly acidic reactions and
ranged from non-saline to slightly saline. Organic matter, nitrogen, phosphorus, and potassium content in the soil
samples were found to be from poor to moderate levels; polycyclic aromatic hydrocarbons and chlorobenzene
were within permissible limits. However, the Total Petroleum Hydrocarbons (TPH) index varied significantly
from 32.08 to 3854.07 mg/kg, with four areas identified as oil-polluted, particularly sample CR5, which had
pollution levels nearly eight times the permissible limit (QCVN 03:2023/BTNMT). From the soil samples
collected in 3 areas (CR3, CR4, and CR?7) identified as oil-contaminated with TPH levels ranging from 500 to
600 mg/kg, enrichment culture and isolation identified 22 bacterial strains belonging to 5 genera: Bacillus,
Pseudomonas, Staphylococcus, Acinetobacter, and Niveispirillum. These results indicate the diversity of bacteria
in oil-contaminated soil samples from the coastal area of Cam Ranh, Khanh Hoa, opening up the potential use of
these bacterial strains for future oil pollution remediation efforts.

Keywords: Oil degradation, soil analysis, indigenous bacteria, oil-degrading bacteria, Cam Ranh Bay.
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